Objective
=========

For the purpose of optimizing baselines for point-source outbreak detection, we carried out a power analysis of the effects of data transformations. More specifically, the aim was to develop statistical criteria for using composite baselines, i.e. ratios and geometric means of data streams. The results were validated by outbreak data on acute gastroenteritis (The Swedish National Telephone Health Service 1177).

Introduction
============

Syndromic surveillance involves the analysis of time series of health indicators to identify changes in disease patterns. To this end, statistical modeling is used to reduce systematic data variation. Still, there is variation that cannot be accounted for in this approach, e.g. mass gatherings, extreme weather and other high-profile events. To filter sporadic events, data transformation can be applied, e.g. proportion data from correlated data streams ([@r3]; [@r4]). However, we lack systematic criteria for applying data transformations, e.g. ratios versus geometric means. To develop guidelines, we conducted a power analysis and compared the results with empirical findings (Andersson et al, 2013).

Methods
=======

We conducted simulated ANOVAs of detection power. The gamma distribution was used to generate baseline and outbreak distributions: target T, context C and outbreak O. T and C defined three baselines (B): (1) single data (B=T), (2) ratio of correlated data (B=T/C) and (3) geometric mean of uncorrelated data (B=􀀳T\*C). For baselines 1 and 2, outbreak values were added pointwise to T, not C, representing a disease anomaly. For baseline 3, outbreak points were applied to both T and C, representing a sporadic effect. Power was defined as the proportion of the data points BO=B+O exceeding a predefined false alarm rate (alfa-level) applied to B. We studied the effects of eight factors in a 3\^4 x 2\^4 design using 10 000 data points for each combination: means and variances of T, C and O, correlation between T and C, and alfa-level. The results were compared with signal-to-noise ratios in triage data.

Results
=======

Baseline 2, compared with 1, increases the detection power in proportion to the correlation between T and C. A correlation \< 0.1-0.2 gives higher power for baseline 1, validated by empirical findings (cf. figure). The power effect of correlated data is attenuated for larger target distributions. Baseline 3, compared with 1, increases the power in proportion to outbreak size. The effect also increases for larger, asymmetric, target and context distributions.

Conclusions
===========

Data transformations can be used to increase outbreak detection power. Ratios of correlated data have increased sensitivity to moderate point-source outbreaks of specific syndromes. Geometric means of uncorrelated data can be of value to control for sporadic high-impact events that do not represent specific syndromes.

![Syndromic data from Swedish Health Care Direct 1177 regarding an outbreak of Cryptosporidiosis in Östersund, Jämtland, Sweden, November 2010. At top, number and proportion of calls on adult diarrhea from Jämtland county. At bottom, number and proportion of calls on diarrhea and general medical inquiries from Östersund. Correlations based on initial 300 days; horizontal lines representing alfa = 0.001. Higher correlation between target (specific syndrome) and context (other calls) increases detection power.](ojphi-06-e149-g001){#f1}
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